INTRODUCTION
The connection between lower socioeconomic status and poor health is well established. [1] [2] [3] [4] Several factors related to low income and poverty likely contribute to health disparities including poor nutrition, lack of access to health care, poor sanitation, limited resources for meeting basic needs, and heightened conflict and violence. For infectious diseases such as HIV infection, the association between poverty and disease is further complicated by social density, closed sexual networks, alcohol and drug abuse, and trading sex to meet survival needs. Although speculation that poverty itself directly contributes to immune suppression and thus causes AIDS is unfounded, 5 the indirect association between poverty and HIV infection is indisputable.
were the first to show direct connections among perceptions of community stressors, emotional distress, and behavioral risks for HIV transmission.
In previous research in South Africa, we have reported that perceptions of community stressors related to poverty, including crime, violence, unemployment, poor education, lack of sanitation, and poor nutrition, are related to perceptions of AIDS itself as a community stressor. 11 We found that people living in a community where as many as one in five residents may be HIV infected 12 viewed AIDS as a less serious problem than crime, violence, and unemployment. Although perceptions of AIDS as a relative community stressor may have implications for HIV prevention, 10 we are not aware of research that has examined perceptions of poverty stressors in relation to HIV transmission risks in southern Africa.
This study was conducted to replicate and extend previous research on perceived community stressors in relation to perceptions of AIDS in South Africa. Extending our previous research that was conducted in an indigenous African township, 11 we assessed perceptions of poverty-related community stressors in two communities: a township consisting mostly of Coloured people and an adjacent indigenous African community mostly living in settlements surrounding the township. Historically, Coloured people in the Western Cape have enjoyed a higher standard of living compared with their indigenous African counterparts as a legacy of the now-demised apartheid policy. During apartheid, the Western Cape was referred to as a "Coloured preference area," which meant that, after Whites, preference was given to Coloured people for resources, jobs, land, and so forth. This policy meant better services such as education, health, social welfare, transport, water, and sanitation for Coloured people than for indigenous Africans. Although access to services has become more equitable for all racial groups since 1994, some of the inequalities still persist. This study focused on examining the structure of perceived community stressors and testing the association between community stress perceptions and HIV transmission risk behavior. On the basis of previous research in the United States, 9, 10 we hypothesized that perceptions of povertyrelated community stressors would be associated with HIV transmission risks. We also hypothesized that perceptions of community stressors would be related to alcohol-and drug-use history and that substance-use history would mediate the association between perceived community stressors and HIV transmission risks.
METHODS

Participants
Participants were 464 men and 531 women residing in a township and its surrounding informal settlements in Cape Town, South Africa. All men and women age 18 and older who were present in targeted community venues at the time of the survey were eligible for the study.
Research Setting and Procedures
The township and informal settlements that participated in this study are located within 20 km of Cape Town's central business district. It is a relatively new township, established in 1990, and is among the first townships to begin racial integration in Cape Town with many indigenous Africans moving in and around the township. The overwhelming majority (77%) of the entire South African population is indigenous in origin and classified as African. A significant racial minority group (9% population) is known as Coloureds, is mainly made up of people who are of mixed race or Aboriginal in origin, and is mostly concentrated in the Western Cape province. The rest of the population, descended from Europe and the Indian subcontinent, is classified as Whites (12%) and Indians (2%), respectively. Such classification continues in South Africa because of the existence of many disparities in all spheres of life, including health status and access to health services.
Participants were approached while attending one of 25 venues within the township and its surrounding settlements. Surveys were collected in the commercial center of the township as well as along main thoroughfares running through the township and adjacent informal settlements. Venues included a day hospital (7% of surveys), seven shopping areas (27%), the community center that includes six social service facilities (25%), taxi waiting areas (17%), and nine street junctions that included bus stops, waiting areas, and street vendors (24%). These venues were purposely selected because they represent public access areas throughout the township and its surrounding areas.
Surveys were administered by a team of five indigenous African and four Coloured field workers recruited from the township and informal settlements who were then trained in survey collection procedures, the study protocol, and research ethics particularly focusing on confidentiality. Sampling occurred randomly throughout hours of the day and days of the week. Participants from each racial group were approached by a field worker from the same race and asked whether they would take a short time to answer an anonymous questionnaire. A total of 1,059 people were approached to participate in the survey, 64 refused (45 men and 19 women), representing a 94% response rate. Eight-five percent of participants read and responded to the survey on their own, and 15% (N = 151) required assistance from a field worker to read the survey to them while participants recorded their own responses. Respondents were told that the results of the research would possibly assist local nongovernmental organizations as well as the Cape Town metropolitan health and social work departments in developing effective HIV prevention in their community and that the researchers were providing some financial contribution to the community resource center and library in appreciation for the community's participation.
Measures
Measures were administered in English, Xhosa (an indigenous African language), and Afrikaans (the former South African national language rooted in Dutch). Surveys in Xhosa and Afrikaans were translated from English and then back translated to assure parallel forms. The survey included demographic characteristics, perceptions of poverty-related community stressors, HIV risk behaviors, and history of substance use.
Demographic Characteristics Participants reported their age, race, years of formal education, whether they were employed, and their marital status.
Perceived Community Stressors Participants rated their perceptions of 10 community stressors: housing, transportation, sanitation, insufficient food, HIV/AIDS, unemployment, discrimination, poor education, violence, and crime. The community stressor ratings were adapted for use in South Africa from measures used in previous research 8, 9, 11 ; the specific community stressors were derived from descriptions of poverty in townships in South Africa's Western Cape. 13 The 10 community stressors were randomly ordered, resulting in the sequence described above. The instructions for this instrument were "People in your community may face many challenges in their lives. Please circle how much of a problem each of the following is for you in your life." Responses were made on a three-point scale, with 1, "Not a problem"; 2, "Somewhat of a problem"; and 3, "Serious problem."
HIV Risk History Several indicators of HIV risk history were included in the survey. Participants reported their number of male and female sex partners and frequency of sexual events, including vaginal and anal intercourse in the previous 3 months. Participants were instructed to think back over the past 90 days (3 months) and estimate the number of male and female sex partners they had and the number of occasions in which they practiced vaginal and anal sexual behaviors with and without condoms. Participants were also asked whether they had sexual intercourse in the past 3 months that involved bleeding from their own or their partner's genitals and whether they had ever exchanged sex for money, a place to stay, or material goods.
The lifetime history of sexually transmitted infection (STI) diagnoses and symptoms was also assessed, by participants reporting whether they had ever been diagnosed with an STI and whether they had ever experienced an open sore on their genitals (genital ulcers). Participants reported whether they had ever been tested for HIV, and if they had been tested, they were asked their most recent HIV test result.
A composite of six risk factors was therefore constructed to serve as an index of HIV transmission risks. The index consisted of three behavioral risk factors associated with recent increased risks of sexually contracting or transmitting HIV (a-c) and three lifetime HIV-transmission-facilitating factors (d-f): a, having two or more sex partners in the past 3 months; b, reporting no use of condoms outside marital relationships in the past 3 months; c, engaging in sexual intercourse involving genital bleeding; d, exchanging sex for money, drugs, or a place to stay; e, having been diagnosed with an STI; and f, having had a genital ulcer. It should be noted that STI history and genital ulcers may be redundant risk factors, as may be number of partners and exchanging sex. However, each risk factor can occur independently, and there is a greater risk of HIV transmission with aggregated risk factors. In addition, sexual practices that transmit HIV were represented as recent risk (e.g., multiple sex partners), whereas factors that create a context for HIV transmission were asked for lifetime occurrence (e.g., engaging in sex trade).
Substance Use To assess lifetime history of substance use, we required participants to indicate whether they had ever used alcohol, dagga (marijuana), Mandrax (methaqualone, a powerful sedative), cocaine, or other drugs. Because most of the drug use reported by participants was dagga use, we summed across drugs other than alcohol to form a composite drug-use measure.
Data Analyses
Data analyses were conducted to (a) describe the perceptions of 10 poverty-related community stressors as rated by indigenous African and Coloured communities, (b) investigate the structure of perceived community stressors in two communities, and (c) test the associations among community stressors and HIV transmission risks.
For descriptive analyses, we evaluated differences between the relative ratings of the 10 community stressors for the two communities by using discriminant analysis. The 10 stressors were entered as dependent variables, and community was included as a between-subjects factor. This analysis produced a discriminant function with each social problem weighted for its contribution in discriminating between communities.
In the next step, principle components factor analyses were conducted on the relative ratings of the 10 community stressors to determine their structure of perceived seriousness and, for data reduction purposes, separately for Africans and Coloureds. Factor analysis identifies relatively independent subsets of variables based on correlations among the total set.
14 Variables that are highly correlated within a subset and relatively uncorrelated with other variables are clustered into factors. 15 In this study, we used factor analysis to summarize the interrelationships among community stressors for Africans and Coloureds. Factors were extracted with eigenvalues greater than 1 and were orthogonally rotated using a varimax procedure. Indicators obtaining rotated factor loadings of .30 or greater on an orthogonally rotated factor were used to define the factors. 16 Indicators that obtained factor loadings greater than .30 on two or more factors were interpreted as contributing secondarily to multiple factors. We subsequently labeled the resulting factors based on the interpretation of the item clusters. Factor scores, which represent linear composites of weighted items, were calculated for African and Coloured participants from the resulting factor solutions.
Lastly, we conducted path analyses to test the associations of perceived community stressors and HIV risk. In this model, the resulting community stressor factor scores were entered as predictor variables of HIV risk index scores. Because HIV risk index scores were slightly skewed (skew = 1.3, SE = 0.8), we transformed these scores using the formula log 10 (x + 1), reducing the skew (skew = 0.52, SE = 0.11). Analyses were repeated by using transformed risk index scores, 17, 18 with no differences in findings from the nontransformed risk index. Results are therefore presented by using the nontransformed scores.
Alcohol and other drug use were also entered as predictors of HIV risk index scores in separate models. Participant gender and age were included in all of these analyses as control variables. We report standardized regression coefficients and their associated significance levels for each analysis. In addition, we examined whether alcohol-and drug-use history mediated the association between perceived community stressors and HIV risks. For these analyses, we followed guidelines offered by Baron and Kenny. 19 As a condition for proceeding with the mediation analysis, a community stressor factor had to be associated with the risk index as well as either alcohol or drug use, or both. As a second condition, the substance-use variable had to be associated with HIV risks. In that case, we repeated the hierarchical regression analysis, entering the substance-use variable in the block preceding the community stressor factor scores predicting HIV risk. Changes in standardized regression weights were inspected as an indicator of mediation.
All of the regression analyses that included the social problems factors were repeated with perceptions of HIV/AIDS removed from the social problem factors, to avoid potential redundancy in the analysis. However, none of the results changed, and we report the results for the full array of perceived social problems. Table 1 
RESULTS
Nearly
The most frequently reported risk factor for HIV transmission was having two or more sex partners in the previous 3 months (N = 293, 29%), followed by having engaged in intercourse involving genital bleeding in the past 3 months (N = 179, 18%), and having been diagnosed with an STI (N = 147, 15%). Comparisons showed that Africans were significantly more likely to report HIV risk factors than Coloureds (χ 2 5 = 70.2, P < .01) ( Table 2 ). The association between race and HIV risk factors remained significant after controlling for participant gender, age, education, marital status, and survey venue [adjusted odds ratio (OR) =1.50, 95% CI=1.3-1.70].
Community Differences in Perceived Stressors
African and Coloured persons perceived all 10 stressors as relatively serious in their communities, with all mean ratings above the scale's midpoint. The discriminant analysis found significant differences between Africans and Coloureds in the perceived seriousness of community stressors, indicating a single significant discriminant function, Wilks λ = 0.86, P < .001. Results showed that races significantly differed in their perceptions of seriousness for HIV/AIDS, unemployment, discrimination, education, violence, and crime (all Ps < .001), with Africans perceiving each as a more serious problem than Coloureds (Figure) . Mean ratings of 10 community stressors for Africans and Coloureds living in adjacent communities. *, significant differences in mean ratings, P < .05.
Structure of Perceived Community Stressors
Correlations among the 10 community stressors rated for perceived seriousness are summarized in Table 3 . Most of the assessed community stressors were positively associated, with a range of correlations between .01 and .73. For Africans, AIDS was significantly correlated with all of the other community stressors except transportation, and AIDS was correlated with all other nine community stressors among Coloureds.
To examine the structure of the perceived community stressors, we conducted principle components factor analyses on the 10 social problem ratings separately for Africans and Coloureds. For Africans, the factor analysis suggested a threefactor solution. The first factor consisted primarily of housing (factor loading .80), sanitation (.74), transportation (.69), and insufficient food (.50), accounting for 28% of the variance in the factor solution. This factor was labeled lack of basics. The second factor for Africans consisted of crime (.80), violence (.80), and HIV/ AIDS (.53), accounting for 16% of the variance and labeled threats to life. Lastly, the third factor consisted of education (.75), discrimination (.71), and unemployment (.67), accounting for 10% of the explained variance and was labeled lack of opportunity.
The principle components analysis for the ratings of perceived community stressors among Coloureds also indicated a three-factor solution. The first factor was composed of violence (.86), crime (.79), discrimination (.70), unemployment (.62), poor education (.53), and AIDS (.57) and accounted for 38% of the variance. The first factor for the Coloured community was labeled threats to life and lack of opportunity. The second factor consisted of lack of housing (.82) and insufficient food (.78), accounting for 18% of the explained variance and labeled lack of basics. Lastly, the third factor consisted of transportation (.81) and sanitation (.77), accounting for 11% of the variance and labeled poor infrastructure.
Perceived Community Stressors, HIV Risk Factors, and Substance Use Among Africans
Results of a multiple regression analysis conducted for African participants, entering age and gender as control variables and then entering the three perceived community stressor composites as predictors of the HIV risk, indicated that the equation was statistically significant (F 5,476 = 5.06, P < .001, R 2 = 0.04). Table 4 summarizes the standardized regression coefficients for the model for African participants, indicating that perceptions of lack of basics as a community stressor were associated with greater risks for HIV infection.
In a subsequent regression analysis to examine the association of perceived community stressors and substance use, we found that age, gender, and the three community stress factors were significantly associated with history of alcohol use (F 5,476 = 15.61, P < .001, R 2 = 0.13); perceived seriousness of lacking basics was significantly related to history of alcohol use (β = .08, t = 1.98, P < .05). For the model predicting drug use, the equation was again significant (F 5,476 = 2.27, P < .05, R 2 = 0.01). In this case, perceived lack of opportunity was associated with drug use (β = .13, t = 2.79, P < .01).
Because lack of basics was associated with both HIV risks and alcohol use, we examined whether alcohol use was related to HIV risks. Results showed that history of alcohol use was associated with HIV risk index scores (β = .13, t = 2.81, P < .01). Thus, we conducted analyses to determine whether alcohol use mediated the association between perceptions of stress of lacking basics and HIV risks. Results showed dardized regression weights showed that perceived severity of lacking basics was still significantly related to HIV risks after accounting for alcohol-use history (β = .10, t = 2.32, P < .05), failing to support the hypothesis that alcohol use mediated the association between perceived seriousness of lacking basics and HIV risks.
Perceived Community Stressors, HIV Risk Factors, and Substance Use Among Coloureds
The model with age, gender, and perceived community stressors was significant in predicting risks for HIV in the Coloured community (F 5,436 = 2.66, P < .05, R 2 = 0.02). However, the examination of the standardized regression weights showed that both age and gender were related to risks, whereas none of the perceived community stressors were associated with the risk index (Table 4 ). In addition, perceived community stressors were not related to alcohol use (F 5,436 = 0.79, P > .1). However, perceived community stressors were associated with history of drug use in the Coloured community (F 5,436 = 4.79, P < .001, R 2 = 0.04); perceived severity of poor infrastructure was related to drug-use history (β = .11, t = 2.40, P < .05).
In the model testing alcohol-and drug-use history in relation to HIV risks, the equation was significant (F 7,434 = 5.61, P < .001, R 2 = 0.07); drug-use history was associated with HIV risk index scores (β = .22, t = 4.53, P < .001). Alcohol-use history was not significantly associated with HIV risks in the Coloured community. No mediation tests were performed because perceived community stressors were not related to HIV risks.
DISCUSSION
Perceptions of poverty-related community stressors observed in this study were similar to those reported in past research. 11 In both African and Coloured communities, .02 0.4
HIV/AIDS was perceived as more serious than lacking basic resources and opportunities for social advancement. AIDS was also viewed as serious as unemployment, violence, and crime. Africans consistently rated the poverty-related stressors as more serious problems than Coloured participants did. Although the two communities appeared similar in socioeconomic characteristics, their living conditions were different; Coloureds lived in a formal township with small fixed structure housing, whereas Africans were living in adjacent informal settlements consisting mostly of temporary structures or shacks. Differences in poverty between the two communities were apparent in ratings of community stressors. It should be noted, however, that the structures of perceived community stressors as delineated by factor analysis were similar for the two communities. These findings once again show that HIV/ AIDS is not viewed as an isolated issue by South Africans and that multiple indicators of poverty, including HIV/AIDS, are interrelated. 19 This study found that perceptions of poverty-related stressors were associated with HIV risks in the African community. In particular, the greater the degree to which African participants viewed lacking resources to meet basic needs as serious, the higher their risks for HIV transmission. Perceived seriousness of lacking basic resources was also associated with history of alcohol use, and perceived seriousness of lacking social opportunities was related to history of drug use. 20 Although alcohol-use history was also related to HIV risks, there was no evidence that alcohol use mediated the association between community stressors and HIV risks. This pattern of results suggests that perceived severity of poverty-related stressors has direct effects on HIV transmission risks and substance use among some indigenous Africans, but the association between poverty-related stressors and HIV risks is not accounted for by lifetime history of substance use.
In the Coloured community, there were no associations between perceptions of community stressors and HIV transmission risks. Perceptions of the seriousness of poor neighborhood infrastructure were, however, related to drug-use history. In addition, drug-use history was related to HIV risk factors. These findings therefore illustrate that the association between community-related stressors and HIV transmission risks is not universal among economically impoverished South Africans. The observed differences between indigenous Africans and Coloureds on perceived community stressors and their relationships to HIV risks may be explained by the difference in socioeconomic conditions in an established township versus living conditions in informal settlements.
Alcohol-and drug-use history were also associated with HIV risks among Africans, and drug-use history was related to HIV risks among Coloureds. Although substanceuse history was related to perceived community stressors, there was no evidence that history of alcohol or drug use accounts for the link between perceptions of poverty and HIV/AIDS. Substance use, particularly alcohol use in the indigenous African community, is an important consideration in planning HIV risk reduction interventions in South Africa. Alcohol abuse is increasing in South Africa, and there is evidence that alcohol use is related to greater HIV transmission risks. [21] [22] [23] Our findings are tempered by using a lifetime measure of history of substance use that may have overestimated current or recent use. Future research should focus on describing and explaining the role of alcohol and other drugs in HIV risks in South Africa.
This study replicates and extends past research and uses previously developed and tested methods and measures. The findings from this study should, however, be interpreted in light of its methodological limitations. This study used a street venue sampling method for survey collection. Although we believe that we obtained a relevant sample, our participants cannot be considered representative of the Western Cape province of South Africa. Participants responded to surveys in public places and were afforded as much privacy as possible. Nevertheless, the highly sensitive and personal nature of the survey increases the likelihood that respondents underreported substance use and HIV risk factors. The rates of behaviors reported in this research must therefore be considered conservative and potential underestimates of HIV transmission risks. In addition, the risk history composite consisted of recent behaviors that can expose one to HIV along with lifetime history of experiences that promote HIV transmission. Using multiple time frames for different types of risk factors reduces the interpretability of the risk index score. Our substance-use measure also used a lifetime framework that cannot be taken as an indicator of current or recent use. Nevertheless, we believe that our study findings have important implications despite these limitations. The link between poverty and AIDS is complicated by multiple social and contextual factors including the perceived threat and stress people experience in daily living. Further research is needed to examine these factors on individual as well as societal levels.
